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FIG.2 



PRE - PROCESS IN CHORD 
-ANALYSIS OPERATION 
(FREQUENCY ERROR DETECTION) 



T=0, F(N)=0, N=-3~+3 



S2^ 



S3^ 



S1 



CARRY OUT FREQUE 
OBTAIN FREQUENCY 


NCY CONVERSION TO 
INFORMATION f(T) 


\ 





CARRY OUT MOVING AVERAGE PROCESS 
f(T)=(f(T)+f(T-1)/2.0+f(T-2)/3.0)/3.0 




EXTRACT FREQUENCY COMPONENT f1(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 110.0+2*N Hz 



EXTRACT FREQUENCY COMPONENT f2(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 2 (110.0+2*N) Hz 










EXTRACT FREQUENCY COMPONENT f3(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 4 (110.0+2*N) Hz 


/S9 







S6 



S7 



DETECT F(N) WHOSE 
FREQUENCY COMPONENT 
TOTAL IS MAXIMUM AMONG 
F(N) FOR 1 OCTAVE AND SET 
ITS N AS ERROR VALUE X 



N = N + 1 



S13 ^ ] 

END 



F(N) = F(N)+F'(T) 



EXTRACT FREQUENCY COMPONENT f4(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 8(110.0+2*N) Hz 



S12 



CALCULATE BAND DATA 
FOR 1 OCTAVE 

F'(T)=f1(T)x5+f2(T)x4 
+f3(T) x 3+f4(T) x 2+f5(T) 



EXTRACT FREQUENCY COMPONENT f5(T) FOR 
TEMPERED 12 TONES WITH REFERENCE 
TO TONE A AT 16 (110.0+2*N) Hz 
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FIG.3 
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FIG. 5 























































1 














1 


















"I 








1 


























I 






i 






I 


1 


I 


I 


1 


1 




1 


i 


1 






A 


Bb 


B 


c 


c# 


D 


D# 


E 


F 


F# 


G 


G# 



FIG.6 

























































i 














P 
































1 






| 








-1- 






I 










1 


1 




I 




1 


1 


1 






A 




B 


C 


c# 


D 


D# 


E 


F 


F# 


G 


G# 



REPLACEMENT 
SHEET 

J 



6/19 



FIG.7 



A+C+E+G(Am7) 

— A+C+E(Am) | C+E+GCC) 

A+C+E b +F#(Adim7) 

— A+C+E b (Adim7 CANDIDATE) | C+E b +F#(Cdim7 CANDIDATE) 

A+C#+E+G(A7) 

— A+C#+E(A) | A+C#+G(A7 CANDIDATE) | C#+E+G(C#dim7 CANDIDATE) 

A+C+E+G+B(Am7.9) 

— A+C+E(Am) | C+E+G(C) | E+G+B(Em) 
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FIG. 8 



TIME (4 BYTES) 1ST CHORD CANDIDATE (1 BYTE) 2ND CHORD CANDIDATE (1 BYTE) 
TIME (4 BYTES) 1ST CHORD CANDIDATE (1 BYTE) 2ND CHORD CANDIDATE (1 BYTE) 



TIME (4 BYTES) 1ST CHORD CANDIDATE (1 BYTE) 2ND CHORD CANDIDATE (1 BYTE) 
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FUNDAMENTAL TONE 
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MAJOR 


0 x 00 
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0 x 02 
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0 x 03 



FIG.9C 



ATTRIBUTE (LOWER 4 BITS) + FUNDAMENTAL TONE (LOWER 4 BITS) 
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FIG.10 



POST -PROCESS IN CHORD 
ANALYSIS OPERATION 



READ OUT 1ST CHORD CANDIDATES 
M1 (0) TO M1 (R) AND 2ND CHORD 
CANDIDATES M2(0) TO M2(R) FROM 
TEMPORARY MEMORY 



CARRY OUT SMOOTHING PROCESS 
TO 1ST CHORD CANDIDATES M1 (0) TO 
M1 (R) AND 2ND CHORD CANDIDATES 
M2(0) TO M2(R) 



CARRY OUT EXCHANGE PROCESS TO 
1ST CHORD CANDIDATES M1 (0) TO 
M1 (R) AND 2ND CHORD CANDIDATES 
M2(0) TO M2(R) 



DETECT CHORD M1 (t) AT CHORD TRANSITION 
POINT t AMONG 1ST CHORD CANDIDATES 
MKO) TO MKR) AND CHORD M2(t) AT CHORD 
TRANSITION POINT t AMONG 2ND CHORD 
CANDIDATES M2(0) TO M2(R) 



STORE TIME t WHEN 1ST AND 2ND CHORD 
CANDIDATES ARE DETECTED AND CHORDS 
IN DATA STORING DEVICE 
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FIG. 11 



1ST CHORD CANDIDATE 
2ND CHORD CANDIDATE 



CHORD 




TIME 



FIG. 12 

1ST CHORD CANDIDATE 

2ND CHORD CANDIDATE 



CHORD 




TIME 



FIG.13 

1ST CHORD CANDIDATE 

2ND CHORD CANDIDATE 



CHORD 




TIME 
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FIG. 16 



CHORD 



CHORD DIFFERENTIAL VALUE 
ATTRIBUTE AFTER TRANSITION 
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FIG.21 



IDENTIFICATION INFORMATION FOR MUSIC PIECES (FILE NAMES, ETC.) (512 BYTES) 
REPEATING PART 1 : PHRASE REPEATING THREE TIMES 

0 x 03 (RANK 3, 1 BYTE) 1ST PHRASE STARTING TIME INFORMATION (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) 
2ND PHRASE ENDING TIME INFORMATION (4 BYTES) 

3RD PHRASE STARTING TIME INFORMATION (4 BYTES) 
3RD PHRASE ENDING TIME INFORMATION (4 BYTES) 

REPEATING PART 2 : PHRASE REPEATING TWICE 

Ox 02 (RANK 2, 1 BYTE) 1ST PHRASE STARTING TIME INFORMATION (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) 
2ND PHRASE ENDING TIME INFORMATION (4 BYTES) 

REPEATING PART 3 : PHRASE REPEATING TWICE 

Ox 02 (RANK 2, 1 BYTE) 1ST PHRASE STARTING TIME INFORMATION (4 BYTES) 

1ST PHRASE ENDING TIME INFORMATION (4 BYTES) 

2ND PHRASE STARTING TIME INFORMATION (4 BYTES) 
2ND PHRASE ENDING TIME INFORMATION (4 BYTES) 

REPEATING PART 4: (ACTUALLY NOT REPEATING, APPEARING ONLY ONCE) 
0x01 (RANK 2, 1 BYTE) PHRASE STARTING TIME FORMATION (4 BYTES) 
PHRASE ENDING TIME INFORMATION (4 BYTES) 

0x01 (RANK 2, 1 BYTE) PHRASE STARTING TIME FORMATION (4 BYTES) 
PHRASE ENDING TIME INFORMATION (4 BYTES) 

0x01 (RANK 2, 1 BYTE) PHRASE STARTING TIME FORMATION (4 BYTES) 
PHRASE ENDING TIME INFORMATION (4 BYTES) 
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FIG.22 
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(^) 1ST PART! 
(^) 2ND PART! 
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IMPRESSIVE PART 
RANKING 2 
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2ND PART! (^) 
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STOP! 
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FIG.23 
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